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(54) INK CARTRIDGE FOR INK JET RECORDING DEVICE 
(57)Abstract: 

PURPOSE: To prevent gas from getting into an ink feed 
passage by providing a packing member resiliently 
contacting the outer periphery of an ink feed needle on 
the forward end of an ink takeout port and sealing the 
opening at the forward end by means of a seal member, 
into which the ink feed needle can be inserted. 
CONSTITUTION: An ink feed needle 14 is detachably 
mounted to a container 1 1 and an ink takeout port 15 is 
projected from the bottom of the container 1 1 and a filter 
17 is provided on the port 15 and an ink aborption 
porous body 21 is provided in the container. When an ink 
cartridge 5 is inserted into the needle 14, the forward 
end thereof passes through a seal member, so that the 
foward end passes through a packing member 19 above 
the seal member and comes into communication with the ink absorbed in the body 21. As a 
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result, the outer periphery of the needle 14 is sealed by the member 19 so that the needle 
comes into communication with the ink in a liquid-tight manner. And a constant printing 
pressure is maintained between a record head 4 and the needle by the surface tension of the 
body 21 so that the ink is suppied to the head 4. 
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* NOTICES * 

Japan Patent Office is not responsible for anydamages caused by the use of this translation. 
l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The ink cartridge for ink jet recording devices which is equipped with the porous body 
for ink absorption ****(ed) by the ink supply needle of the body of an ink jet recording device 
by infixing a filter in a removable container at the container side of the ink output port which 
projects from the front flesh side of the base, and this output port, prepares the packing member 
which **** on the periphery of an ink supply needle at the head of said ink output port, and 
comes to close head opening by the sealant which can penetrate said ink supply needle. 
[Claim 2] The ink cartridge for ink jet recording apparatus of claim 1 which said packing 
member consists of with the elastic ring. 

[Claim 3] The ink output port which projects from the front flesh side of the base in a container 
removable to the ink supply needle of the body of an ink jet recording device, The packing 
member which is equipped with the porous body for ink absorption ****(ed) by infixing a filter 
in the container side of this output port, and **** to the proximal region of said ink output port at 
the periphery of an ink supply needle, The ink cartridge for ink jet recording apparatus which 
comes to prepare a means to eliminate the fragment of said sealant, between the sealant which 
can penetrate said ink supply needle and closes said opening, and said packing member and 
sealant. 

[Claim 4] Said packing member and the ink cartridge for ink jet recording apparatus of claim 3 
which both sealant abatement means consist of with the elastic ring. 
[Claim 5] The ink cartridge for ink jet recording apparatus of claims 1 and 3 from which a 
porosity elastic member is held in the field in which the through-hole of an ink supply needle is 
located, and the ink reservoir is secured between said porosity elastic members and said filters. 
[Claim 6] The ink output port which projects from the front flesh side of the base in a container 
removable to the ink supply needle of the body of an ink jet recording device, It has the porous 
body for ink absorption ****(ed) by infixing a filter in the container side of this output port. 
While preparing the packing member which **** on the periphery of an ink supply needle at the 
head of said ink output port and closing head opening by the sealant which can penetrate said ink 
supply needle The ink cartridge for ink jet recording apparatus which holds in an airtight 
container in the state of reduced pressure, and becomes it so that the space of about 15% of floor 
area ratios may be held at least. 

[Claim 7] Said space is the ink cartridge for ink jet recording apparatus of claim 6 secured by the 
space of the container upper part. 

[Claim 8] Said space is the ink cartridge for ink jet recording apparatus of claim 6 secured with 
the shock absorbing material which carried out the said package to said airtight container. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates direct ink to the structure of the ink cartridge 
suitable for the ink jet recording apparatus which performs discharge record on a record medium. 
[0002] 

[Description of the Prior Art] Ink supply to the recording head of an ink jet recording apparatus 
is performed by the ink tank constituted by the cartridge format. Thus, since air bubbles tend to 
invade while it is dramatically useful when preventing contamination by leakage of ink etc. at the 
time of ink makeup, the ink tank constituted by cartridge formation is proposed [ that it is various 
and ] about the policy which prevents trespass of air bubbles. What was indicated by JP,3- 
92356,A among such techniques Constitute the ink output port of the ink tank lower part from a 
rubber stopper, make this rubber stopper penetrate a metallic ink supply needle, and it connects 
with the ink passage to a recording head. For this reason, ink feed holes with a diameter of about 
1mm are prepared in that side face, and the ink supply needle is constituted while forming the 
head of the pipe equipped with the corrosion resistance of stainless steel etc. very sharp, so that 
penetration of a rubber stopper may be possible. For this reason, it has the problem that it will be 
injured if unprepared handling is performed. 

[0003] In order to solve such a problem, the packing material which has a through-hole 
beforehand is formed at the head of an ink feed hopper, this through-hole is closed by the 
sealant, and what enabled insertion of the ink supply needle which is not not much sharp is 
proposed (JP,50-74341,A). 

[0004] However, since ink is held with the liquid, the ink tank is holding leakage of the ink at the 
time of insertion of an ink supply needle, and a possibility of producing a water head difference 
again. 

[0005] By the way, in order to make it print by being stabilized on the head of an ink jet 
recording device, it is very effective to maintain the supply pressure of the ink from an ink tank 
to a recording head at the negative pressure of -30 - -lOOmmAq (water head) extent, and if it is in 
the ink jet recording device which carried the recording head and the ink tank especially on 
carriage, it is difficult [ it ] to adjust the supply pressure of ink in the installation height of an ink 
tank. In order to solve such a problem, holding a porosity absorber in an ink cartridge and 
producing negative pressure between an ink tank and a recording head by the capillarity of this is 
also proposed (JP,2- 187364, A). 
[0006] 

[Problem(s) to be Solved by the Invention] However, this is the thing of a format which really 
exchanges a recording head for an ink tank as a configuration, when the ink in an ink tank is lost, 
and neither the inflow of the air to the recording head produced in case only an ink tank is 
exchanged selectively, nor leakage of ink is taken into consideration at all to various problems. It 
is offering the ink cartridge suitable for an ink jet recording device which this invention's can be 
made in view of such a situation, and can prevent the gaseous trespass to the ink supply passage 
of the body of a recording device at the time of exchange of an ink tank, without the place made 
into the object needing a sharp configuration at a head, and can secure the high airtightness of an 
ink supply needle and an ink tank. 
[0007] 
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[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. In the 
thing equipped with the porous body for ink absorption ****(ed) by the ink supply needle of the 
body of an ink jet recording device by infixing a filter in a removable container at the container 
side of the ink output port which projects from the front flesh side of the base, and this output 
port The packing member which **** on the periphery of an ink supply needle is prepared at the 
head of said ink output port, and head opening was closed by the sealant which can penetrate 
said ink supply needle. 
[0008] 

[Function] If a cartridge is inserted in an ink supply needle, the head of an ink supply needle will 
penetrate a sealant, will pass the packing material of the upper part of this, and will be open for 
free passage with the ink absorbed by the porous body. By this, an ink supply needle will be 
closed with a packing material, will open a perimeter for free passage with the ink of a cartridge 
in the state of fluid-tight, will maintain fixed negative pressure between recording heads with the 
surface tension of a porous body, and will supply ink to a recording head. 
[0009] 

[Example] Then, based on the example illustrating the detail of this invention, it explains below. 
Drawing 2 shows an example of an ink jet recording device which has the ink cartridge of this 
invention used, the sign 1 in drawing is the carriage arranged in guides 2 and 2 by the shaft 
orientations of a platen 3 possible [ reciprocation ], and the ink jet recording head 4 which injects 
an ink droplet in accordance with a printing signal, and the ink cartridge 5 which supplies ink to 
this are carried in this. 6 is cap equipment arranged outside a printing field, while preventing 
desiccation of a nozzle orifice in contact with the front face of a recording head 4 during an idle 
period, the time of exchange of an ink cartridge 5, and when ink regurgitation capacity declines, 
seal a nozzle orifice, make the negative pressure from a suction pump 7 act, ink is made to 
breathe out compulsorily, and hold storage of the attracted ink is carried out with a pipe 8 at the 
waste ink tank 9. In addition, the sign 10 in drawing shows the cable which transmits a printing 
signal to a recording head 4. 

[0010] Drawing 1 shows one example of the ink cartridge of this invention, where a recording 
apparatus is equipped, and it is the container which constitutes the body of an ink cartridge, and 
the sign 1 1 in drawing forms in one the ink output port 1 5 which engages with the perimeter of 
the ink supply needle 14 elastically in a base 13, and is constituted [ the upper part is equipped 
with opening 12, it is formed in the taper configuration so that it may be taper off a little at a base 
side, and ]. Ink output port 15 is formed in the shape of [ in which the ends projected from the 
base ] a pipe, and joining immobilization of the filter 17 using the size 20 of the grid constituted 
with polymeric materials or a corrosion-resistant metal thru/or the stainless steel mesh of 100 
MIKUROMME-torr extent is carried out at the opening 16 which projects inside the ink 
container 1 1. A level difference 18 is formed in the inner surface center section of ink output port 
15, and the ring made of rubber and so-called O ring 19 are formed in the packing material 
which **** to the ink supply needle 14 and maintains a fluid-tight condition to a head opening 
side, and this example. Joining of the sealant which is not damaged by high airtightness and the 
external force by contact etc. to opening 15, and closes penetration of an ink supply needle if, 
for example, a high polymer film, and the film 20 which laminated the metal layer in the high 
polymer film is carried out. 

[001 1] 21 is a porous body, and where a cross section is larger than the opening 12 of a container 
11a little, and height is formed in oversized a little rather than the height of a container, the 
soffit section ****(ed) in the filter 17 of ink output port 15, and it was compressed according to 
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the configuration of ink output port 15 and the circumference is pressed with the side attachment 
wall of a container 1 1 , it is held in the container 1 1 . 22 is a lid and is equipped with the 
atmospheric-air free passage opening 23 and the ribs 25 and 25 for oppressing a porous body 21 
and securing the space 24 and 24 about ** in a cartridge. 

[0012] 26 and 27 are the condition that the ink of a cartridge 5 exists only in the ink feed hopper 
12, and the electrode 18 which detects the so-called ink near end, and it is prepared so that one 
side may be located in the pars basilaris ossis occipitalis of a container 1 1 and another side may 
be located in the ink feed hopper 15. As shown in these electrodes 26 and 27 at drawing 4 , the 
alternation electrical potential difference Vcc is impressed through Resistance R, a differential 
circuit 30 detects an inter-electrode electrical-potential-difference change, and a comparison 
circuit 3 1 compares the electrical-potential-difference rate of change and set point, and event [ 
the event of becoming larger than the set point ], i.e., when the ink of a porous body 21 decreases 
and the whole ink residue is decreasing rapidly, it is used in order to output a signal. 
[0013] On the other hand, two or more through-holes 36, 36, 36, and 36 by which the head is 
formed in the shape of a cone, and the ink supply needle 14 which cooperates with a cartridge 
connects the ink and the supply way 35 of a cartridge to the apical surface 34 are drilled. 
[0014] thus, it will come out to make each pore of a porous body 21, as for the constituted ink 
container, absorb ink under reduced pressure of 0.2 thru/or 0.4 atmospheric-pressure extent, and 
it will fill up with ink. Ink enclosure under such reduced pressure is technique very useful as 
shown in JP,60-245560,A, when stabilizing a quality of printed character. In the phase which 
restoration of ink ended, a cartridge will be packed into the bag which consists of a laminate film 
which has, airtight high ingredient, for example, aluminum layer, and shipment will be equipped 
with it. 

[0015] Drawing 5 shows one example of the package gestalt of the above-mentioned ink 
cartridge, and airtightness wraps in a cartridge in the sandwiches condition with the very high 
aluminum laminate film 37 of two sheets, and decompresses internal air, and it carries out 
thermocompression bonding of the periphery section 38. By the way, since distance is in the 
location where an ink restoration activity and a package are usually performed although how to 
close by the vacua very higher than the time of ink restoration, such as 20 or less Torrs, is also 
considered as it was shown in JP,3-61592,B, although it was about the size of the pressure at the 
time of a package, the cartridge will be temporarily exposed to atmospheric pressure, for this 
reason, the air which melted the bigger negative pressure at the time of a package bag than the 
time of restoration into ink from an ink restoration activity before the package when the pressure 
was put - from ink - separating ~ air bubbles ~ generating ~ ink - leaking ~ appearance ~ 
carrying out ~ etc. — the air bubbles produced in the porous body will bar runoff of the ink from 
a cartridge to a recording head, and there is not only a possibility that it may be generated, but 
they will cause an ink piece at the time of printing. In order to avoid such a problem, it found out 
that it was more desirable than the pressure at the time of the ink restoration to a container 1 1 to 
pack under the negative pressure from atmospheric pressure a little. 
[0016] If it is in some which generate gas by decomposition like the ink using a color, by 
reduced pressure space being secured in a package bag, it can lessen that gas melts in ink as 
much as possible, and degradation of a quality of printed character can be prevented. Moreover, 
even if it uses what is not deaerated as ink for restoration, reduced pressure space not only 
enables it to promote deaeration during preservation, but it can prevent the ink leakage to the 
exterior from a package bag. 
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[0017] Next, the nitrogen volume which is the principal component of air about whenever [ after 
the retention period in a vacuum-packaging condition / reduced pressure value / at the time of 
vacuum packaging / and ink deaeration ] is explained for a parameter. 
[0018] 
[A table 1] 



[0019] According to the experiment, by controlling the pressure at the time of a package, 
whenever [ deaeration / of the ink in the ink cartridge at the time of package opening ] can be 
adjusted. A table 1 shows the concentration of Chisso which is by ****** to the ink in the 
package pressure (gage pressure of negative pressure) when fixing Chisso concentration at the 
time of a package with the saturation value of about 13-14 ppm, and the ink cartridge in an 
opening event. Next, after opening, the nitrogen volume in ink is taken in a parameter, and the 
situation of change of whenever [ deaeration / of the ink in an ink tank ] is explained. Drawing 6 
shows change of the nitrogen volume from immediately after opening. Since the ink cartridge 
has the space by which formation reservation was carried out with the rib in the upper part, it 
exists in a package from the early stages of a package of fixed air according to a reduced 
pressure value. Since this accumulates, the nitrogen concentration in ink increases from 
immediately after a package rapidly within a short period of time, it settles in constant value after 
that and airtightness is held with a package bag, constant value is maintained henceforth. At least 
a year can maintain such a condition generally from manufacture. And nitrogen volume rises one 
by one from b points among opened drawing. The nitrogen volume in ink reaches atmospheric- 
air saturation in about one week after opening. The period 1 required using one cartridge even if 
it is in this condition thru/or about 4 round room, it checked that printing quality was 
maintainable on practical use level. 

[0020] Here explains the effectiveness by deaeration of ink. In case an ink tank is taken out and 
inserted to a hollow needle, the amount of the air mixed from a hollow needle is very usually a 
minute amount. In the check by experiment, when the ink inflow aperture of a hollow needle was 
a diameter of about 0.8mm, even if there were many amounts of the air to mix, they were below 
0.4 cube mm extent for a meniscus. The air mixed once flows toward a recording head, and a 
trap is reached and carried out to the filter (un-illustrating) of the filter interior of a room. Since 
this air by which the trap was carried out has the very detailed eye granularity of a filter, a filter 
is not passed easily. When the space width of face of the 4mm and the filter interior of a room 
was about 0.3-0. 5mm according to the experiment, this air did not pass [ the count of extraction 
and insertion of an ink tank ] a filter by record actuation as a 10 - ten number line. [ diameter / 
filter ] If it is mixing of air of this level, in case deaeration ink can be clearly supplied to a 
recording head during the period to C of drawing 6 and this will take out and insert an ink tank to 
a hollow needle, the air mixed from the hollow needle does not become ink with a penetration 
problem. However, when left with the ink tank removed carelessly removed more from the 
hollow needle, it will mix from an ink supply needle, since the air which dissolved in ink 
needless to say destroys a siphon phenomenon, it causes the poor regurgitation — things ~ ** In 
such a case, it had and the ink jet recording device is equipped with the suction pump for making 
negative pressure act on a recording head, and making ink breathe out compulsorily. Also in this 
case, it became clear from the experiment by whenever [ deaeration / of ink when inconvenience 
occurs ] that a big difference was in whenever [ recovery ]. If it is ink by about two - four weeks 
after opening shown by drawing 6 , there will be no nonconformity in carrying out attraction 
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clearance of the air of the filter interior of a room with a suction pump in any way. However, 
when it passes over this period, full saturation and when it changes into a supersaturation 
condition by fluctuation of atmospheric temperature further, in response to an operation of the 
negative pressure by recovery operation, minute air bubbles will generate the air content in ink in 
ink, and this will cause the poor regurgitation. 

[0021] that drawing 7 indicates other examples of the package approach of an ink cartridge to be 
— it is - a cartridge - the sponge grains 40, 40, and 40 — it wraps in shock absorbing material, 
such as and holds in the above-mentioned package bag 41, and reduced pressure processing 
is performed in this condition. According to this example, since it becomes possible to secure 
space in a package bag by shock absorbing material 40 and 40 even if it fills up a porous 
body 21 with about 95% of the volume of many, for example, the appearance of a porous body, 
as much as possible, it becomes possible to maintain the reduced pressure condition at the time 
of a package over a long period of time, and improvement in a quality of printed character and 
improvement in an ink charging efficiency can be aimed at. 

[0022] Thus, when using the cartridge supplied in the state of the package, alignment of the head 
opening of ejection and ink output port 15 is carried out for a cartridge to the ink supply needle 
14 from a package bag, and a cartridge is stuffed into the ink supply needle 14 at parallel. In this 
process, the ink supply needle 14 penetrates a sealant 20, and reaches a packing material 19. the 
point of the ink supply needle 14 will be in the ink feed hopper 15 and a fluid-tight condition 
through a packing material 19 by this, and open for free passage with the ink in a feed hopper 15 
~ things — ** In case the ink supply needle 14 penetrates a sealant 20, a sealant 20 deforms [ 
whether it is made to the head configuration of the supply needle 14 with the elasticity and ], and 
prevents mixing of air. 

[0023] By the way, since the through-holes 36 and 36 and 36 .... which were formed at the head 
of the ink supply needle 14 are chosen as a diameter 0.1 thru/or 0.4mm or less, MENISUKA is 
held also at the time of exchange of a cartridge, and trespass of the air from the ink supply needle 
14 to a recording head is suppressed. Moreover, since two or more through-holes 36, 36, 36, and 
36 are formed, the flow resistance to the ink which passes through this is small as much as 
possible, and the ink of the amount which does not cause trouble to printing is supplied to a 
recording head 4. And since it is inserting in this in the condition of having made the head of ink 
output port 15 transforming a porous body 21 elastically, it is smaller than the field of others [ 
pore / of the porous body in the field near the ink output port / path / the ], and the capillary tube 
force over ink is large relatively. For this reason, it becomes possible to centralize ink on this 
part, and it becomes possible to discharge ink to a recording head to the last, without inviting an 
ink piece. 

[0024] In addition, although he is trying to expose the sealant 20 of the ink feed hopper 15 in an 
above-mentioned example, if the edge 45 is formed so that a sealant 20 may be surrounded as 
shown in drawing 8 , it can respond to an operation of the external force by contact of the 
unprepared finger F etc. at a edge 45, and it not only can prevent breakage of a sealant 20, but 
can insert the ink supply needle 14 easily by using this edge as an advice member. 
[0025] The sign 50 in drawing is the container which constitutes the body of an ink cartridge, by 
drawing 9 showing other examples of the ink cartridge of this invention, it forms in a taper 
configuration so that a base side may be tapering off a little in preparation for the upper part 
about opening 51, and the ink output port 53 which engages with the ink supply needle 14 
formed in the body of a recording device mentioned later is formed in a base 52 in the shape of a 
pipe, and it is constituted. Ink output port 53 is formed in the shape of [ in which the ends 
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projected from the base ] a pipe, and joining immobilization of the filter 55 constituted with 
polymeric materials or a corrosion-resistant metal is carried out at the opening 54 which projects 
inside the ink container 50. A level difference 56 is formed in the inner surface center section of 
ink output port 53, the ring made of rubber and so-called O ring 57 are formed in the packing 
material which **** to the ink supply needle 14 and maintains a fluid-tight condition to a head 
opening side, and this example, and O ring 58 is inserted up and down in the seal film presser- 
foot member later mentioned to the this down side, and this example. Opening 59 is closed by 
the film 60 on which is equipped with high airtightness, and penetration of an ink supply needle 
is closed if, for example, the sealant which consists of a laminate film. On the other hand, 
opening 51 is closed with the lid 62 which has the atmospheric-air free passage opening 61, and 
space 63 is secured in the upper part of a container 50. In addition, the sign 64 in drawing shows 
the porous body for ink absorption, and 65 shows the electrode for ink near end detection. 
[0026] Thus, deaeration ink is filled up with the bottom of reduced pressure into the constituted 
ink cartridge like the above-mentioned case, it is enclosed with a package bag and it is kept so 
that the negative pressure of atmospheric pressure side approach may be maintained a little rather 
than the time of ink restoration. When exchanging the cartridge of a recording apparatus, 
alignment of the head opening of ejection and ink output port 53 is carried out for a cartridge to 
the ink supply needle 14 from a package bag, and a cartridge is stuffed into the ink supply needle 
14 at parallel. In this process, the ink supply needle 14 penetrates a seal 60, passes the seal 
inhibition material 58, and reaches a packing material 57. The through-hole 36 of the ink supply 
needle 14 and 36 .... are open for free passage with the ink feed hopper 15 by this, and the 
perimeter of the ink supply needle 14 has a fluid-tight condition held by the packing material 57. 
By the way, although a part of sealant 60 may invade in a feed hopper with the supply needle 14 
in case the ink supply needle 14 penetrates a sealant 60, fragment 60a of a sealant 60 has 
migration in the upper part obstructed by the inhibition material 58 ( drawing 10 I, RO), and does 
not reach a packing material 57. Consequently, even if space 66 is generated between the 
inhibition material 58 and the ink supply needle 14, fluid-tight nature is secured from this with 
the packing material 57 located in an ink side, and leakage of ink is prevented. 
[0027] Drawing 1 1 shows the 3rd example of this invention, it is the base of a container in which 
a porous body for ink absorption which was mentioned above is held, and the pipe-like ink feed 
hopper 71 is formed here the same with having mentioned above, and the sign 70 in drawing is 
****(ed) by opening of an upper bed through the filter 72 at the porous body for the above- 
mentioned ink absorption. A packing material 73 and the sealant inhibition member 74 are 
inserted in the center section of the ink feed hopper 71, a bush 75 is fixed, and opening 76 is 
closed by the sealant 77. 78 is the porous body prepared between the electrodes 80 for ink near 
end detection and sealants 73 which were prepared in the ink ** room 79, and it is positioned so 
that it may be stopped with a level difference 81 and may not move by insertion of an ink supply 
needle in the upper part, either. In addition, the sign 95 in drawing shows the electrode of another 
side for ink detection. 

[0028] The almost horizontal openings 94, 94, and 94 are formed so that drawing 12 may show 
one example of the ink supply needle 90 suitable for the ink cartridge mentioned above, and may 
be equipped with the point 91 of the shape of the shape of a cone which closes insertion to a 
sealant 77, the inhibition material 74, and a packing material 73 if , and a slant face and it may be 
open for free passage to the internal feed hopper 93 at the body section 92. 
[0029] If the sealant 77 of a cartridge is positioned to the ink supply needle 90 in this example 
and a cartridge is pushed in, the ink supply needle 90 will penetrate a sealant 77, and will pass 
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the sealant inhibition member 74 and a packing material 73. since the point 91 is closed, the ink 
supply needle 90 has it prevented for it to be thought as a point 91 with a packing material 73 , 
and to get across to a through-hole 93 ( drawing 13 I), and escapes from the volume change of 
the ink reservoir room 79 produced according to the piston effectiveness produced in a cartridge 
insertion process in the upper part via the porous body 78 of an ink feed hopper » things -- ** 
Thus, when the openings 94 and 94 of the ink supply needle 90 and 94 .... pass a packing 
material 73, missing the pressure of the ink feed hopper in a cartridge insertion process to a 
container side, ink is made to flow into a through-hole 93 through openings 94, 94, and 94 (this 
drawing RO). 

[0030] Thus, in an ink cartridge insertion process, since a free passage with the through-hole 93 
of an ink supply needle and the ink feed hopper 71 is severed, it can happen at the time of 
cartridge insertion, the volume change by the piston effectiveness to a recording head [ win ] can 
be prevented, the ink from the nozzle orifice of a recording head 4 can ooze, and ** can be 
prevented. Moreover, since it is not necessary to drill a through-hole in a point and sufficient 
reinforcement for an ink supply needle can be made to secure, it becomes possible to constitute a 
supply needle with ingredients other than a metal, for example, polymeric materials, and the 
simplification of a manufacture process and danger peculiar to a metal needle can be avoided. 
Since suitable passage resistance is securable by choosing it as the through-holes 94 and 94 
drilled even if it enlarges the outer diameter of an ink supply needle, and extent of 94 .... which 
can hold MENISUKA for a bore, even if it fabricates an ink supply needle by polymeric 
materials, it becomes possible to secure the reinforcement which is equal to cartridge insertion. 
[0031] By the way, when a cartridge is removed from an ink supply needle in spite of the 
condition that ink remains on account of a maintenance etc., the ink which exists near the ink 
supply needle head is absorbed to the porous body 78 located in the near according to the 
capillary tube force of the porous body for ink absorption in a cartridge. And since this porous 
body 78 has the capillary tube force almost equivalent to the porous body for ink absorption held 
in the cartridge body, ink will remain in the ink ** room 79. For this reason, even if it can 
prevent trespass of the air bubbles by the desorption of a cartridge and carries out desorption of 
the cartridge, when the output of an ink near end signal can be avoided and an ink near end 
signal will be outputted as a result, even if return actuation is a troublesome ink jet recording 
device, printing can be resumed only by re-equipping. 

[0032] In addition, although the case where the ink supply needle with which the through-hole 
was horizontally drilled in the 3rd example was used was explained, when the piston 
effectiveness at the time of cartridge insertion is small, it is clear that the ink supply needle 
which has a through-hole at a head as shown in drawing 3 is usable. Moreover, stop material is 
used so that the 3rd example may set and it may prevent omission of a packing material and a 
sealant inhibition member, but omitting is possible when the rigidity of a sealant is 
comparatively large. 
[0033] 

[Effect of the Invention] The ink output port which projects from the front flesh side of the base 
in this invention in a container removable to the ink supply needle of the body of an ink jet 
recording device as mentioned above, It has the porous body for ink absorption ****(ed) by 
infixing a filter in the container side of output port. Since the packing member which **** on the 
periphery of an ink supply needle was prepared at the head of ink output port and head opening 
of output port was closed by the sealant which can penetrate an ink supply needle Without 
needing a sharp configuration at a head, the gaseous trespass to the ink supply passage of the 
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body of a recording device can be prevented at the time of exchange of an ink tank, and the high 
airtightness of an ink supply needle and an ink tank can be secured. 



TECHNICAL FIELD 



[Industrial Application] This invention relates direct ink to the structure of the ink cartridge 
suitable for the ink jet recording apparatus which performs discharge record on a record medium. 



PRIOR ART 



[Description of the Prior Art] Ink supply to the recording head of an ink jet recording apparatus 
is performed by the ink tank constituted by the cartridge format. Thus, since air bubbles tend to 
invade while it is dramatically useful when preventing contamination by leakage of ink etc. at the 
time of ink makeup, the ink tank constituted by cartridge formation is proposed [ that it is various 
and ] about the policy which prevents trespass of air bubbles. What was indicated by JP,3- 
923 5 6, A among such techniques constitutes the ink output port of the ink tank lower part from a 
rubber stopper, makes this rubber stopper penetrate a metallic ink supply needle, and connects 
with the ink passage to a recording head. For this reason, ink feed holes with a diameter of about 
1mm are prepared in that side face, and the ink supply needle is constituted while forming the 
head of the pipe equipped with the corrosion resistance of stainless steel etc. very sharp, so that 
penetration of a rubber stopper may be possible. For this reason, it has the problem that it will be 
injured if unprepared handling is performed. 

[0003] In order to solve such a problem, the packing material which has a through-hole 
beforehand is formed at the head of an ink feed hopper, this through-hole is closed by the 
sealant, and what enabled insertion of the ink supply needle which is not not much sharp is 
proposed (JP,50-74341,A). 

[0004] However, since ink is held with the liquid, the ink tank is holding leakage of the ink at the 
time of insertion of an ink supply needle, and a possibility of producing a water head difference 
again. 

[0005] By the way, in order to make it print by being stabilized on the head of an ink jet 
recording device, it is very effective to maintain the supply pressure of the ink from an ink tank 
to a recording head at the negative pressure of -30 - -lOOmmAq (water head) extent, and if it is in 
the ink jet recording device which carried the recording head and the ink tank especially on 
carriage, it is difficult [ it ] to adjust the supply pressure of ink in the installation height of an ink 
tank. In order to solve such a problem, holding a porosity absorber in an ink cartridge and 
producing negative pressure between an ink tank and a recording head by the capillarity of this is 
also proposed (JP,2- 187364, A). 



EFFECT OF THE INVENTION 



[Effect of the Invention] As mentioned above, by this invention, it had the porous body for ink 
absorption ****(ed) by the ink supply needle of the body of an ink jet recording device by 
infixing a filter in a removable container at the container side of the ink output port which 

Publ'nNo.: JP 05-270001 Publ'nDate: 19.10.1993 

9 

SSL-DOCSl 1472216vl 



Publ'nNo.: JP 05-270001 Publ'nDate: 19.10.1993 

projects from the front flesh side of the base, and output port, the packing member which **** 
on the periphery of an ink supply needle was prepared at the head of ink output port, and head 
opening of output port was closed by the sealant which can penetrate an ink supply needle. 
Therefore, without needing a sharp configuration at a head, the gaseous trespass to the ink supply 
passage of the body of a recording device can be prevented at the time of exchange of an ink 
tank, and the high airtightness of an ink supply needle and an ink tank can be secured. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, this is the thing of a format which really 
exchanges a recording head for an ink tank as a configuration, when the ink in an ink tank is lost, 
and neither the inflow of the air to the recording head produced in case only an ink tank is 
exchanged selectively, nor leakage of ink is taken into consideration at all to various problems. It 
is offering the ink cartridge suitable for an ink jet recording device which this invention's can be 
made in view of such a situation, and can prevent the gaseous trespass to the ink supply passage 
of the body of a recording device at the time of exchange of an ink tank, without the place made 
into the object needing a sharp configuration at a head, and can secure the high airtightness of an 
ink supply needle and an ink tank. 



MEANS 



[Means for Solving the Problem] In order to solve such a problem, it sets to this invention. In the 
thing equipped with the porous body for ink absorption ****(ed) by the ink supply needle of the 
body of an ink jet recording device by infixing a filter in a removable container at the container 
side of the ink output port which projects from the front flesh side of the base, and this output 
port The packing member which **** on the periphery of an ink supply needle is prepared at the 
head of said ink output port, and head opening was closed by the sealant which can penetrate 
said ink supply needle. 



OPERATION 



[Function] If a cartridge is inserted in an ink supply needle, the head of an ink supply needle will 
penetrate a sealant, will pass the packing material of the upper part of this, and will be open for 
free passage with the ink absorbed by the porous body. By this, an ink supply needle will be 
closed with a packing material, will open a perimeter for free passage with the ink of a cartridge 
in the state of fluid-tight, will maintain fixed negative pressure between recording heads with the 
surface tension of a porous body, and will supply ink to a recording head. 



EXAMPLE 



[Example] Then, based on the example illustrating the detail of this invention, it explains below. 
Drawing 2 shows an example of an ink jet recording device which has the ink cartridge of this 
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invention used, the sign 1 in drawing is the carriage arranged in guides 2 and 2 by the shaft 
orientations of a platen 3 possible [ reciprocation ], and the ink jet recording head 4 which injects 
an ink droplet in accordance with a printing signal, and the ink cartridge 5 which supplies ink to 
this are carried in this. 6 is cap equipment arranged outside a printing field, while preventing 
desiccation of a nozzle orifice in contact with the front face of a recording head 4 during an idle 
period, the time of exchange of an ink cartridge 5, and when ink regurgitation capacity declines, 
seal a nozzle orifice, make the negative pressure from a suction pump 7 act, ink is made to 
breathe out compulsorily, and hold storage of the attracted ink is carried out with a pipe 8 at the 
waste ink tank 9. In addition, the sign 10 in drawing shows the cable which transmits a printing 
signal to a recording head 4. 

[0010] Drawing 1 shows one example of the ink cartridge of this invention, where a recording 
apparatus is equipped, and it is the container which constitutes the body of an ink cartridge, and 
the sign 1 1 in drawing forms in one the ink output port 1 5 which engages with the perimeter of 
the ink supply needle 14 elastically in a base 13, and is constituted [ the upper part is equipped 
with opening 12, it is formed in the taper configuration so that it may be taper off a little at a base 
side, and ]. Ink output port 15 is formed in the shape of [ in which the ends projected from the 
base ] a pipe, and joining immobilization of the filter 17 using the size 20 of the grid constituted 
with polymeric materials or a corrosion-resistant metal thru/or the stainless steel mesh of 1 00 
MIKUROMME-torr extent is carried out at the opening 16 which projects inside the ink 
container 1 1 . A level difference 1 8 is formed in the inner surface center section of ink output port 
1 5, and the ring made of rubber and so-called O ring 19 are formed in the packing material 
which **** to the ink supply needle 14 and maintains a fluid-tight condition to a head opening 
side, and this example. Joining of the sealant which is not damaged by high airtightness and the 
external force by contact etc. to opening 15, and closes penetration of an ink supply needle if, 
for example, a high polymer film, and the film 20 which laminated the metal layer in the high 
polymer film is carried out. 

[001 1] 21 is a porous body, and where a cross section is larger than the opening 12 of a container 
11a little, and height is formed in oversized a little rather than the height of a container, the 
soffit section ****(ed) in the filter 17 of ink output port 15, and it was compressed according to 
the configuration of ink output port 15 and the circumference is pressed with the side attachment 
wall of a container 1 1, it is held in the container 1 1 . 22 is a lid and is equipped with the 
atmospheric-air free passage opening 23 and the ribs 25 and 25 for oppressing a porous body 21 
and securing the space 24 and 24 about ** in a cartridge. 

[0012] 26 and 27 are the condition that the ink of a cartridge 5 exists only in the ink feed hopper 
12, and the electrode 1 8 which detects the so-called ink near end, and it is prepared so that one 
side may be located in the pars basilaris ossis occipitalis of a container 1 1 and another side may 
be located in the ink feed hopper 15. As shown in these electrodes 26 and 27 at drawing 4 , the 
alternation electrical potential difference Vcc is impressed through Resistance R, a differential 
circuit 30 detects an inter-electrode electrical-potential-difference change, and a comparison 
circuit 31 compares the electrical-potential -difference rate of change and set point, and event [ 
the event of becoming larger than the set point ], i.e., when the ink of a porous body 21 decreases 
and the whole ink residue is decreasing rapidly, it is used in order to output a signal. 
[0013] On the other hand, two or more through-holes 36, 36, 36, and 36 by which the head is 
formed in the shape of a cone, and the ink supply needle 14 which cooperates with a cartridge 
connects the ink and the supply way 35 of a cartridge to the apical surface 34 are drilled. 
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[0014] thus, it will come out to make each pore of a porous body 21 , as for the constituted ink 
container, absorb ink under reduced pressure of 0.2 thru/or 0.4 atmospheric-pressure extent, and 
it will fill up with ink. Ink enclosure under such reduced pressure is technique very useful as 
shown in JP,60-245560,A, when stabilizing a quality of printed character. In the phase which 
restoration of ink ended, a cartridge will be packed into the bag which consists of a laminate film 
which has, airtight high ingredient, for example, aluminum layer, and shipment will be equipped 
with it. 

[0015] Drawing 5 shows one example of the package gestalt of the above-mentioned ink 
cartridge, and airtightness wraps in a cartridge in the sandwiches condition with the very high 
aluminum laminate film 37 of two sheets, and decompresses internal air, and it carries out 
thermocompression bonding of the periphery section 38. By the way, since distance is in the 
location where an ink restoration activity and a package are usually performed although how to 
close by the vacua very higher than the time of ink restoration, such as 20 or less Torrs, is also 
considered as it was shown in JP,3-61592,B, although it was about the size of the pressure at the 
time of a package, the cartridge will be temporarily exposed to atmospheric pressure, for this 
reason, the air which melted the bigger negative pressure at the time of a package bag than the 
time of restoration into ink from an ink restoration activity before the package when the pressure 
was put — from ink — separating — air bubbles — generating — ink — leaking — appearance — 
carrying out — etc. — the air bubbles produced in the porous body will bar runoff of the ink from 
a cartridge to a recording head, and there is not only a possibility that it may be generated, but 
they will cause an ink piece at the time of printing. In order to avoid such a problem, it found out 
that it was more desirable than the pressure at the time of the ink restoration to a container 1 1 to 
pack under the negative pressure from atmospheric pressure a little. 
[0016] If it is in some which generate gas by decomposition like the ink using a color, by 
reduced pressure space being secured in a package bag, it can lessen that gas melts in ink as 
much as possible, and degradation of a quality of printed character can be prevented. Moreover, 
even if it uses what is not deaerated as ink for restoration, reduced pressure space not only 
enables it to promote deaeration during preservation, but it can prevent the ink leakage to the 
exterior from a package bag. 

[0017] Next, the nitrogen volume which is the principal component of air about whenever [ after 
the retention period in a vacuum-packaging condition / reduced pressure value / at the time of 
vacuum packaging / and ink deaeration ] is explained for a parameter. 
[0018] 
[A table 1] 



[0019] According to the experiment, by controlling the pressure at the time of a package, 
whenever [ deaeration / of the ink in the ink cartridge at the time of package opening ] can be 
adjusted. A table 1 shows the concentration of Chisso which is by ****** to the ink in the 
package pressure (gage pressure of negative pressure) when fixing Chisso concentration at the 
time of a package with the saturation value of about 13-14 ppm, and the ink cartridge in an 
opening event. Next, after opening, the nitrogen volume in ink is taken in a parameter, and the 
situation of change of whenever [ deaeration / of the ink in an ink tank ] is explained. Drawing 6 
shows change of the nitrogen volume from immediately after opening. Since the ink cartridge 
has the space by which formation reservation was carried out with the rib in the upper part, it 
exists in a package from the early stages of a package of fixed air according to a reduced 

Publ'nNo.: JP 05-270001 Publ'nDate: 19.10.1993 

12 

SSL-DOCSI 14722 16vl 



Publ'nNo.: JP 05-270001 Publ'nDate: 19.10.1993 

pressure value. Since this accumulates, the nitrogen concentration in ink increases from 
immediately after a package rapidly within a short period of time, it settles in constant value after 
that and airtightness is held with a package bag, constant value is maintained henceforth. At least 
a year can maintain such a condition generally from manufacture. And nitrogen volume rises one 
by one from b points among opened drawing. The nitrogen volume in ink reaches atmospheric- 
air saturation in about one week after opening. The period 1 required using one cartridge even if 
it is in this condition thru/or about 4 round room, it checked that printing quality was 
maintainable on practical use level. 

[0020] Here explains the effectiveness by deaeration of ink. In case an ink tank is taken out and 
inserted to a hollow needle, the amount of the air mixed from a hollow needle is very usually a 
minute amount. In the check by experiment, when the ink inflow aperture of a hollow needle was 
a diameter of about 0.8mm, even if there were many amounts of the air to mix, they were below 
0.4 cube mm extent for a meniscus. The air mixed once flows toward a recording head, and a 
trap is reached and carried out to the filter (un-illustrating) of the filter interior of a room. Since 
this air by which the trap was carried out has the very detailed eye granularity of a filter, a filter 
is not passed easily. When the space width of face of the 4mm and the filter interior of a room 
was about 0.3-0.5mm according to the experiment, this air did not pass [ the count of extraction 
and insertion of an ink tank ] a filter by record actuation as a 10 - ten number line. [ diameter / 
filter ] If it is mixing of air of this level, in case deaeration ink can be clearly supplied to a 
recording head during the period to C of drawing 6 and this will take out and insert an ink tank to 
a hollow needle, the air mixed from the hollow needle does not become ink with a penetration 
problem. However, when left with the ink tank removed carelessly removed more from the 
hollow needle, it will mix from an ink supply needle, since the air which dissolved in ink 
needless to say destroys a siphon phenomenon, it causes the poor regurgitation — things — ** In 
such a case, it had and the ink jet recording device is equipped with the suction pump for making 
negative pressure act on a recording head, and making ink breathe out compulsorily. Also in this 
case, it became clear from the experiment by whenever [ deaeration / of ink when inconvenience 
occurs ] that a big difference was in whenever [ recovery ]. If it is ink by about two - four weeks 
after opening shown by drawing 6 , there will be no nonconformity in carrying out attraction 
clearance of the air of the filter interior of a room with a suction pump in any way. However, 
when it passes over this period, full saturation and when it changes into a supersaturation 
condition by fluctuation of atmospheric temperature further, in response to an operation of the 
negative pressure by recovery operation, minute air bubbles will generate the air content in ink in 
ink, and this will cause the poor regurgitation. 

[0021] that drawing 7 indicates other examples of the package approach of an ink cartridge to be 
— it is — a cartridge the sponge grains 40, 40, and 40 — it wraps in shock absorbing material, 
such as and holds in the above-mentioned package bag 41, and reduced pressure processing 
is performed in this condition. According to this example, since it becomes possible to secure 
space in a package bag by shock absorbing material 40 and 40 even if it fills up a porous 
body 21 with about 95% of the volume of many, for example, the appearance of a porous body, 
as much as possible, it becomes possible to maintain the reduced pressure condition at the time 
of a package over a long period of time, and improvement in a quality of printed character and 
improvement in an ink charging efficiency can be aimed at. 

[0022] Thus, when using the cartridge supplied in the state of the package, alignment of the head 
opening of ejection and ink output port 15 is carried out for a cartridge to the ink supply needle 
14 from a package bag, and a cartridge is stuffed into the ink supply needle 14 at parallel. In this 
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process, the ink supply needle 14 penetrates a sealant 20, and reaches a packing material 19. the 
point of the ink supply needle 14 will be in the ink feed hopper 15 and a fluid-tight condition 
through a packing material 19 by this, and open for free passage with the ink in a feed hopper 15 
- things — ** In case the ink supply needle 14 penetrates a sealant 20, a sealant 20 deforms [ 
whether it is made to the head configuration of the supply needle 14 with the elasticity and ], and 
prevents mixing of air. 

[0023] By the way, since the through-holes 36 and 36 and 36 .... which were formed at the head 
of the ink supply needle 14 are chosen as a diameter 0.1 thru/or 0.4mm or less, MENISUKA is 
held also at the time of exchange of a cartridge, and trespass of the air from the ink supply needle 
14 to a recording head is suppressed. Moreover, since two or more through-holes 36, 36, 36, and 
36 are formed, the flow resistance to the ink which passes through this is small as much as 
possible, and the ink of the amount which does not cause trouble to printing is supplied to a 
recording head 4. And since it is inserting in this in the condition of having made the head of ink 
output port 15 transforming a porous body 21 elastically, it is smaller than the field of others [ 
pore / of the porous body in the field near the ink output port / path / the ], and the capillary tube 
force over ink is large relatively. For this reason, it becomes possible to centralize ink on this 
part, and it becomes possible to discharge ink to a recording head to the last, without inviting an 
ink piece. 

[0024] In addition, although he is trying to expose the sealant 20 of the ink feed hopper 15 in an 
above-mentioned example, if the edge 45 is formed so that a sealant 20 may be surrounded as 
shown in drawing 8 , it can respond to an operation of the external force by contact of the 
unprepared finger F etc. at a edge 45, and it not only can prevent breakage of a sealant 20, but 
can insert the ink supply needle 14 easily by using this edge as an advice member. 
[0025] The sign 50 in drawing is the container which constitutes the body of an ink cartridge, by 
drawing 9 showing other examples of the ink cartridge of this invention, it forms in a taper 
configuration so that a base side may be tapering off a little in preparation for the upper part 
about opening 51, and the ink output port 53 which engages with the ink supply needle 14 
formed in the body of a recording device mentioned later is formed in a base 52 in the shape of a 
pipe, and it is constituted. Ink output port 53 is formed in the shape of [ in which the ends 
projected from the base ] a pipe, and joining immobilization of the filter 55 constituted with 
polymeric materials or a corrosion-resistant metal is carried out at the opening 54 which projects 
inside the ink container 50. A level difference 56 is formed in the inner surface center section of 
ink output port 53, the ring made of rubber and so-called O ring 57 are formed in the packing 
material which **** to the ink supply needle 14 and maintains a fluid-tight condition to a head 
opening side, and this example, and O ring 58 is inserted up and down in the seal film presser- 
foot member later mentioned to the this down side, and this example. Opening 59 is closed by 
the film 60 on which is equipped with high airtightness, and penetration of an ink supply needle 
is closed if, for example, the sealant which consists of a laminate film. On the other hand, 
opening 51 is closed with the lid 62 which has the atmospheric-air free passage opening 61, and 
space 63 is secured in the upper part of a container 50. In addition, the sign 64 in drawing shows 
the porous body for ink absorption, and 65 shows the electrode for ink near end detection. 
[0026] Thus, deaeration ink is filled up with the bottom of reduced pressure into the constituted 
ink cartridge like the above-mentioned case, it is enclosed with a package bag and it is kept so 
that the negative pressure of atmospheric pressure side approach may be maintained a little rather 
than the time of ink restoration. When exchanging the cartridge of a recording apparatus, 
alignment of the head opening of ejection and ink output port 53 is carried out for a cartridge to 
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the ink supply needle 14 from a package bag, and a cartridge is stuffed into the ink supply needle 
14 at parallel. In this process, the ink supply needle 14 penetrates a seal 60, passes the seal 
inhibition material 58, and reaches a packing material 57. The through-hole 36 of the ink supply 
needle 14 and 36 .... are open for free passage with the ink feed hopper 15 by this, and the 
perimeter of the ink supply needle 14 has a fluid-tight condition held by the packing material 57. 
By the way, although a part of sealant 60 may invade in a feed hopper with the supply needle 14 
in case the ink supply needle 14 penetrates a sealant 60, fragment 60a of a sealant 60 has 
migration in the upper part obstructed by the inhibition material 58 ( drawing 10 I, RO), and does 
not reach a packing material 57. Consequently, even if space 66 is generated between the 
inhibition material 58 and the ink supply needle 14, fluid-tight nature is secured from this with 
the packing material 57 located in an ink side, and leakage of ink is prevented. 
[0027] Drawing 1 1 shows the 3rd example of this invention, it is the base of a container in which 
a porous body for ink absorption which was mentioned above is held, and the pipe-like ink feed 
hopper 71 is formed here the same with having mentioned above, and the sign 70 in drawing is 
****(ed) by opening of an upper bed through the filter 72 at the porous body for the above- 
mentioned ink absorption. A packing material 73 and the sealant inhibition member 74 are 
inserted in the center section of the ink feed hopper 71, a bush 75 is fixed, and opening 76 is 
closed by the sealant 77. 78 is the porous body prepared between the electrodes 80 for ink near 
end detection and sealants 73 which were prepared in the ink ** room 79, and it is positioned so 
that it may be stopped with a level difference 81 and may not move by insertion of an ink supply 
needle in the upper part, either. In addition, the sign 95 in drawing shows the electrode of another 
side for ink detection. 

[0028] The almost horizontal openings 94, 94, and 94 are formed so that drawing 12 may show 
one example of the ink supply needle 90 suitable for the ink cartridge mentioned above, and may 
be equipped with the point 91 of the shape of the shape of a cone which closes insertion to a 
sealant 77, the inhibition material 74, and a packing material 73 if , and a slant face and it may be 
open for free passage to the internal feed hopper 93 at the body section 92. 
[0029] If the sealant 77 of a cartridge is positioned to the ink supply needle 90 in this example 
and a cartridge is pushed in, the ink supply needle 90 will penetrate a sealant 77, and will pass 
the sealant inhibition member 74 and a packing material 73. since the point 91 is closed, the ink 
supply needle 90 has it prevented for it to be thought as a point 91 with a packing material 73, 
and to get across to a through-hole 93 ( drawing 13 I), and escapes from the volume change of 
the ink reservoir room 79 produced according to the piston effectiveness produced in a cartridge 
insertion process in the upper part via the porous body 78 of an ink feed hopper — things - ** 
Thus, when the openings 94 and 94 of the ink supply needle 90 and 94 .... pass a packing 
material 73, missing the pressure of the ink feed hopper in a cartridge insertion process to a 
container side, ink is made to flow into a through-hole 93 through openings 94, 94, and 94 (this 
drawing RO). 

[0030] Thus, in an ink cartridge insertion process, since a free passage with the through-hole 93 
of an ink supply needle and the ink feed hopper 71 is severed, it can happen at the time of 
cartridge insertion, the volume change by the piston effectiveness to a recording head [ win ] can 
be prevented, the ink from the nozzle orifice of a recording head 4 can ooze, and ** can be 
prevented. Moreover, since it is not necessary to drill a through-hole in a point and sufficient 
reinforcement for an ink supply needle can be made to secure, it becomes possible to constitute a 
supply needle with ingredients other than a metal, for example, polymeric materials, and the 
simplification of a manufacture process and danger peculiar to a metal needle can be avoided. 
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Since suitable passage resistance is securable by choosing it as the through-holes 94 and 94 
drilled even if it enlarges the outer diameter of an ink supply needle, and extent of 94 .... which 
can hold MENISUKA for a bore, even if it fabricates an ink supply needle by polymeric 
materials, it becomes possible to secure the reinforcement which is equal to cartridge insertion. 
[003 1] By the way, when a cartridge is removed from an ink supply needle in spite of the 
condition that ink remains on account of a maintenance etc., the ink which exists near the ink 
supply needle head is absorbed to the porous body 78 located in the near according to the 
capillary tube force of the porous body for ink absorption in a cartridge. And since this porous 
body 78 has the capillary tube force almost equivalent to the porous body for ink absorption held 
in the cartridge body, ink will remain in the ink ** room 79. For this reason, even if it can 
prevent trespass of the air bubbles by the desorption of a cartridge and carries out desorption of 
the cartridge, when the output of an ink near end signal can be avoided and an ink near end 
signal will be outputted as a result, even if return actuation is a troublesome ink jet recording 
device, printing can be resumed only by re-equipping. 

[0032] In addition, although the case where the ink supply needle with which the through-hole 
was horizontally drilled in the 3rd example was used was explained, when the piston 
effectiveness at the time of cartridge insertion is small, it is clear that the ink supply needle 
which has a through-hole at a head as shown in drawing 3 is usable. Moreover, stop material is 
used so that the 3rd example may set and it may prevent omission of a packing material and a 
sealant inhibition member, but omitting is possible when the rigidity of a sealant is 
comparatively large. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of this invention where a recording 
device is equipped. 

[Drawing 2] It is the block diagram showing the outline of an ink jet recording device in which 
the ink cartridge of this invention is used. 

[Drawing 3] It is drawing in which it is expanded and shown near the ink supply needle in 
drawing 1 . 

[Drawing 4] It is the block diagram showing an example of an ink near end detector. 
[Drawing 5] It is the perspective view showing one example of the package gestalt of an ink 
cartridge. 

[Drawing 6] It is the diagram showing the relation between a retention period and the Chisso 
solubility to ink. 

[Drawing 7] It is the sectional view showing other examples of the package gestalt of an ink 
cartridge. 

[Drawing 8] It is the sectional view showing the structure near the seal plate of an ink cartridge. 
[Drawing 9] It is the sectional view showing other examples of the ink cartridge of this 
invention. 

[Drawing 10] These drawing (b) (b)s are drawing of longitudinal section showing actuation of 
the ink supply needle insertion process in the ink cartridge shown in drawing 9 , respectively, 
and a cross-sectional view. 
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[Drawing 1 1] It is the sectional view it is indicated that is also at the structure near the ink feed 
hopper about other examples of this invention. 

[Drawing 12] It is drawing showing one example of the ink supply needle suitable for the ink 
cartridge shown in drawing 12 . 

[Drawing 13] Drawing (b) (b) is the explanatory view showing actuation with the ink cartridge 
and ink supply needle which were shown in drawing 12 and drawing 13 , respectively. 
[Description of Notations] 

I Carriage 

3 Platen 

4 Ink Jet Type Recording Head 

5 Ink Cartridge 

6 Cap Equipment 

I I Container 

12 Opening 

13 Base 

14 Ink Supply Needle 

15 Ink Output Port 

19 Packing Material 

20 Sealant 

21 Porous Body 
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